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at4p.m.,  extended to Lake Ontario. The center of 
the disturbance moved slowly northeastward, but by 
the mornin of the 22d the storm had almost lost its 
identity an% ap eared to be dissipating over northern 

treme southern Lakes Michigan and Huron and over 
portions of Lakes Erie and Ontario. The remainder of 
the month was without any storm activity that required 
the issuance of warnings.-0. A. Donnel. 

Michigan. Ven P ing velocities were attained over ex- 

NEW ORLEANS FORECAST DISTRICT. 

Small-craft warnin si were displayed on the Tesas and 

ate intensity, which moved northeastward from t.he lower 
Rio Grande Valley and was attended by shifting winds 
which reached moderate ale force at t.inies. 

into west Tesas and northern hesico ancl was advancing 
eastward. Southeast storm warnings were ordered dis- 

Winds of veri- 
fying velocity occurred during the night. Small-craft 
warnings were displayed on the Louisiana coast on the 
20th and were justified. 

Small-craft warnin , displayed on the Texas coast on 
the 23d, were justse!? 

On the 30th, with conditions generally similar to those 
of the 19th but with smaller barometric gradient, sout,h- 
east storm warnings were ordered displayed on the Tesas 

A 4O-nlile mind from the sout,heast coast at  8:4Q 
was reported t e nest mornin from Gdveston, Tex. 

Frost forecasts for t,he nort ern portion of the district, 
or some part thereof, were issued on the 5th, 7th, and 8th 
and were justXed. Forecasts of frost, issued on the 14th 
15th, and 24th, were not so successful, the tem eratures 

Louisiana coasts on t% e 12th for a disturbance of moder- 

On t,he 19th a V-shape cf trouoh of low pressure estended 

layed on the Texas coast a t  8:40 p. m. 

E %: ll-l. 

not being quite low enough for frost.-R. A. Dy f e. 

anticyclonic areas appeared on t. i e northeast,ern slo e of 

awee f . 

on the evening of the 6t K and temperatures as low as 26' 

DENVER FORECAST DISTRICT. 

Low-pressure areas occupied some portion of the Den- 
ver Forecast District on 36 da s during April. Four 

the Rocky Mountains during the mont,h, and one of t, ese, 
durin the latter part of the month, persisted for nearly 

A moderate cold-wave warning was issued for estreme 
northeastern Colorado on the evening of the 5th, an anti- 
cyclonic area having appeared on the northeastern slope, 
with a sharp rise in pressure in western Montana and over 
the Dakotas. The tern erature fell 28' at North Platte 

occurred along the eastern border of Colorado the follow- 
ing morning. On the morning of the 7th low-pressure 
areas of marked intensity were centrnl in Iowa and south- 
western Colorado, with moderately high barometric read- 
ings in Montana accompanied by temperatures ran ing 
from 6' to 20' above zero. A cold wave occurref at  
Modena, without warnings, following the assage of a 
secondary depression over that locality. Aeezing-tern- 
perature warnings were issued for Utah, Colorado, north- 
ern Arizona and northern New Mesico, with a moderate 
cold wave in central Colorado and possibly frost in south- 
ern Arizona. Freezin temperatures occurred throughout 
the area for which t ese warnin s were issued, but the 
cold-wave warning for central Co orado was not verified 
as the HIGH moved southeastward to Kansas and the 
temperature fall in southern Arizona was not sufficient 

R 
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for the formation of frost. Low pressure prevailed on 
the southeastern slope on the morning of the 13th, with 
an extensive high-pressure area over the North Pacific 
states. Warnings of freezing temperature were issued 
for northeastern Arizona and frost or freezing tempera- 
tures for Colorado, Utah, and northern New Mesico. 
Frost or freezing temperatures occurred in the greater 

The HIGH occupied the northern Rocky 
ffountain region and the eastern slope on the 14th ancl 
warnings of frost in northern and eastern New Mesico 
and local frost in Colorado were issuecl. Frost was re- 
ported in the greater part of the area, with frost tempera- 
tures as far south as the Mexican border. As the HIGH 
still occupied the Rocky Mountain region on the 15th 
local frost warnings were repeated for Colorado ancl 
northern New Mesico. Frosts were a p i n  re orted in 
Colorado, but the development of a LOW in the P 'outhwest 
was attended by cloudiness in New Mesico. 

On the morning of the 20th low-pressure areas of 
marked intensity occupied Manitoba and the Tesas 
Panhandle, with relatively high pressure in the middle 
Plateau region. Warnings of freezing ten1 erature were 
issued for Colorado and New Mesico. 4) reezing tem- 
perature occurred in eastern Colorado and frost teni- 
peratures in parts of New Mesico. At S a. ni. on the 
22d a LOW of marked intensity was central in north- 
eastern Arizona, with an anticyclonic area on-the north- 
eastern slope. Live-stock warnings were issued . for 
Utah and northern and western Colorado, freezing- 
tem erature wtwnings for northern New Mesico and 

Arizona. Freezing temperatures occurred acconipsnied 
by heavy precipitation in parts of Colorado. Frost was 
re orted a t  Phoenis, a temperature of i G '  a t  Puma and 
a Llling frost a t  Santn Fe. Freezing-teinperature and 
frost warnings were issued on the morning of the 23d 
for Colorado, New Mexico, Utah, and northern Arizona 
and frost in southern ,Qrizona as the pressure was increas- 
ing throughout the district. Freezing temperature or 
frost prevailed, except in New Mesico, where cloudjness 
developed with risin temperature owing to relatlyely 

temperature warnin s were repeated on the morning of 

the southwestern LOW the 

the 30th an area of low ressure of marked intensity, 

in Colorado, followed by rising pressure in the Plnteau 
region. Warnings of freezing temperature or frost were 
issued for eastern and southern Utah, freezing tem- 
perature in western Colorado, northern New Mesico, ancl 
northeastern Arizona, and possibly frost in southern 
Arizona. The warnin s were justified, except in south- 
ern Arizona, where t a e fall in temperature wm s~niill 
owing to a slight barometric depression in southwestern 
Arizona.-Frederick W. Brist. 

art of the area. 

nort R eastern Arizona and possibly frost in southern 

low pressure in sout 5 ern Arizona. Frost or freezmg- 

the 34th for Colora 3 0, Utah, and eastern New Mesico. 

that had its inception in t f le Plateau region, was central 

was reported only 
On the morning of 

SAN FRANCISCO FORECAST DISTRICT. 

Following a protracted dry spell in March, the month 
of April was ushered in with good rains that lasted 
intermittently till the 10th. Another rniny spell be an 

whch fair weather generally prevailed. The low-pres- 
sure areas causing the early rains canie from the ocean; 

began on the 17th and continued until the 21st, a f f  ter 
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while those causing the rains near the middle of the 
month were extensions of ocean stornis combined with 
sudden new developnients taking place over the land. 

Frost warnings were issued for some one or more 
parts of the San Francisco Forecast District on 13 
days and they were for the most part verified. Storin 
warnings were issued on the 2d, 4th, 17th, lSth, and 
20th, the first three dates bein for local st,orms between 
San Francisco and Eureka. h a t  on the 1Sth was for 
espected local w-inds at  Tatoosh Island, and those on 
the 20th were for a general storm along the North 
Pacific coast. Small-craft warnings were ordered at all 
North Pacific sea.ports on the 30th. I t  is believed all 
the storni warnings were justified and, in consequence, 
were of benefit to the marine interests. 

Live-stock warnin s were issued on t,he 1Gt.h for 

Washington. This was an es ecially good warning, as 
it was followed by a sudden :mi marked drop in tempera- 
ture. and at  the same time cold rains occurred at  prac- 
tically all of tlie places where t,he warnings where received. 
--E, d Brals. 

RIVERS AND FLOODS. 
By H. C. FRAXKENFIELD, Meteorologist. 

northern Nevada, I c f  aho, enst.ern Oregon, and ettstern 

The niost severe and dest.ructive floods of the 1lionth 
occurred in New England, and part.iculurly in Maine and 
New Hampshire. Much of the abnormal snowfall of 
the preceding winter remained in tlie northern W O O ~ Y ,  
but tlie high temperatures of the clusing days of tlie inont,li 
caused it t,o melt rapidly and add its large increment to 
t-he run-ofl’ from the heavy rains of April 3s and 29 a i d  
tlie showers of April 30. The Slate cjf Maine sufloreil 
heavily, as will be seen in t,he report below by Mr. Edward 
P. Jones, meteorologist in charge of the Weather Bureau 
Office, Portland, Me: 

The Maine flood owed its inception to the unprecedented snowfall 
of the ast winter which, by reason of t.he unfrozen condition of the 
soil has caused the latter to become x-irtiially saturat.cc1. Tlie liigli 
temperatures of late April rapidly melted the large yuantity of remain- 
ing snow, so that the accom anying heavy rains soon hrought aljollt. a 
great flood. The absence o f a  sufficient number of storage basins wns 
also a contributing factor, while mother was that of the high t.idcs 
that backed up the larger rivers at their mouths. 

The flood est.ended over most of t.he State, and did the greatest 
damage along the Kennebec River, although it did not escecd that 
caused by the flood of December lG, 1901. 

Extreme western Maine was free from serious flood condit.ions, while 
Amtook  County reported the wowt flood on record. 

The Moosehed storage prevented any great discharge from t.lie east 
branch of the Kennebec, the flood flows coming almost entirely froin 
Dead, Carrabassett. and Sandy Rivers, and becoming moat. severe at 
Fairtield, Watenrille, Augusta: and Gardiner, altliough the emire 
Kennebec Valley suffered seriously. 

The rivers began to rise April 36 and by night the Kennebec, Union, 
hIachia8, Penobscot, Piscatt,aq&, and St. Croix were pressing against 
the dams and bridg- along their couraes. A t  3 a. m. Sunday, April 
29, the Kennebec overflowed its banks at Augusta and by 7 p. m. 
there was a 10-foot flow over the dam. The normal flow ia allout 3 feet.. 

The crest at Augusta wiis renched nt 4 p. m. April 30 and the \niter 
fell below flood etage on Friday, May 4. 

At Skowhegan the flow over the dom during the crest of the flood 
was 90,000 cubic feet per second, quite near the rcrord establislied in 
1901. At Gardiner the flood stage was renched at. !? a. m. April 29 
and the crest stage at 3 a. m. May 1. The river fell below flood stage 
at 10 a. m. May 3. 

The Androscoggin River has n fine storage basin near its source, but 
it drains a large area and the run-off when the snow commenced to 
melt csused the river to rise to danger point, eventuelly reaching the 
highest stage since the 1896 freahet. 

The river at Rumford overflowed its banks April 29, reached the 
highest point April 30, and fell below flood stage a t  10:30 p. ni. May 3. 

At Lewiston and Auburn the flood stage was reached at 10 a. in. 
April 29, the peak at 1 a. m. May 1, and the river fell below flood 
stage May 3. The highest registration of water flowing over the dam 
at 1 a. m. May 1 was 7 feet and 44 inches. 

The Penobecot is better controlled than any other river in Maine. 
If this river had been left to its own devices in the recent flood, as was 
the Kennebec. t.he city of Bangor would have been almost entirely 
overflowed. Only the Great Northern Paper Co. storage dams eaved 
t,he city. 

The rush of waters which smote Oldtown, Orom, and Bangor and 
other cities and towns in this region with such d h t r o u s  force came 
from the East Branch. the Seboeis River, and other streams in that 
territory trilmtary to the Penol;scot. The dams there were inadequate 
to withstand the flood. Freshet alarm was sounded on the 28th and 
by 6 a. m.. t.he 29th. the river a t  Oldtown, Orono, and Bangor reached 
flood &age. 

Eanyor waa nienaced as it had not been in 20 years by the waters 
of the PenoLscot and the Kenduskeag, a tributary which flows through 
the business center of the city. The flood crest here occurred at 
1230 a. m. May 3, and the river fell below flood st.age a t  1230 a. m. 
May 3. 

I t  Dover and Foscroft on the Piscataquis River the flood stage 
occurred April 2s. crest on llpril 29, and the river did not fall helow 
h o d  stage ubi1 May S. 

At El1saort.h on the Gnion River there were two flood crests one 
on April 50 and the otlier at 10 p. m. May 2, the latter due to the 
collapse of the large storage dam on the afternoon of the 2d. 

High wat.er levels were established all along the 8t. Croix and ita 
t.rilmtaries. 

At Fort, Fairfield. on the Aroostook River, a t.ributary of the St. 
John. the flood stage occurred at 4 a. m. April 30, crest a t  5 p. m. 
May 2- and the river did not fall below flood stage until May 5. 

The following dams were swept out: Great Northern Pa er Co’s. 
darn at Lake Hosie: hlarshtield and East Machiaa dams, killtown 
1~ulI;head at Korth Anson. Hod don dam at Neduxnekea . Ebeemee 
Pond dam. I<at.ahdin Iron Wo%s structure on Pleaeant !River, and 
.the large dam at Ellsworth. 

-4cti\ities in .4roostook County were paralyzed, ita highway were 
under \rater. its transportation service suspended. and many families 
homelcss. The sa t en  were still at freshet height on May 3. 

The losses. esclusive of those suffered by the railroads, were about 
$R.00@.000. of which proLably two-thirds waa caused by the Penoko t  
River and it.8 t.ributaries. 

I n  tlie Merrirnnc Valley of New Hampshire and eastern 
hfassachusct.ts there wtts less snow t.o melt t.han in Maine, 
but t.he rninfull was henrier. The river, however, did 
not rise above flood stage, escept in localities, and the 
dnmagc done wa.s small. 

The flood in tlie Connect.icut River Valley was not so 
severe, as the t.otal rninfall WRS somewhat less t,han in 
hlaine nncl New Hampshire, and the amount of snow on 
t,he grouncl also less. The river reached a stage of 32 
feet at  W1iit.e Riwr Junction, Vt.., at  3 p. ni. April 30, 
or 9 feet! above flood st>age, and 30.4 feet at Hartford, 
C’oiin., at  3:30 p. 111. M a p  2, or 4.4 feet above flood stage. 

Flood warnings for t,he ent,ire valley were issued on 
April 29 and 30. Not. much daiiia e occurred, alt,hough 
considerable inconvenience resulte E in several places. 

Earlier in the month there was another flood caused 
by fairly hcnvy rains in con’unation wit.h the break-up 
of the ice. I t  was t,he usua t s ring freshet, and caused 
t.lie usual minor damage to Rigliways, railroads, etc. 
Unfortuiiatrly one death occurred at  South Charles- 
town, N. H., where a hunter was drowned after the 
overturning of his canoe. 

The crest staves of this flood were considerably lower 
than those of tGe late April and early May flood. The 
usunl warnings vere issued. 

Tile same general conditions that attended the earlier 
Coiiiiect.icut ilood preyailed over the Hudson River drain- 
age basin, but; in less pronounced form, and the crest sta es 

were from 2 to 5 feet above the flood stages. Warnings 
were issued on the morning of April 6, and were well 
vcrified by the subsequent occurrences. There were no 
losses of consequence. 

In  the extreme upper Susquehanna basin of New York 
there were some bankful sta es, but without incident. 

Carolina about the middle of the month which were ac- 

in the ricinity of Troy and Albany, N. 1’. , early on Apri K 7, 

There were minor over 4 ow3 in the rivers of North 


